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1.0 Introduction

Ellis Environmental Group, LC (EEG) was contracted by the Air Force Center for Environmental
Excellence (AFCEE), at Brooks Air Force Base, Texas to conduct a Phase 4 Resource

Conservation and Recovery Act (RCRA) Facility Investigation (RFI) to evaluate existing
information, delineate the extent of contamination, and prepare a Phase 4 RFI addendum report
for one oillwater separator (OWS) located at Building 1655 Naval Air Station (NAS) Fort Worth
Joint Reserve Base (JRB), Texas. LEG performed this work under Contract F41624-00-D-8032,
Delivery Order No. 0009.

1.1 Background

NAS Fort Worth JRB is located in north-central Texas in Tarrant County, 8 miles west of
downtown Fort Worth. The base property, totaling 2,555 acres, consists of the main base and two
noncontiguous parcels. The main base comprises 2,264 acres and is bordered by Lake Worth to
the north, the West Fork of the Trinity River and West'worth Village to the east, Fort Worth to the
northeast and southeast, White Settlement to the west and southwest, and Air Force Plant No. 4 to
the west. The area surrounding NAS Fort Worth RB is mostly suburban, including the residential
areas of the cities of Fort Worth, Westworth Village, and White Settlement. The Base was home
to Carswell Air Force Base pnor to realignment and changed to NAS Fort Worth JRB in 1991.

The Building 1655 OWS is located adjacent to the northwest corner of Building 1655 (Figure 1).
The OWS is a below ground concrete vault operated by gravity flow and connected to the
Sanitary Sewer System (Solid Waste Management Unit 66). Building 1655 is used as an engine
maintenance and storage facility and is currently active. The OWS unit was installed to treat
wastewater collected in the building floor drains. Base personnel have not reported any problems
associated with the OWS and visual observations did not indicate any apparent problems
associated with the integnty of the separator unit. The separator treats wastewater from the floor

drains that may contain hydraulic fluid, engine lubncating oil, and petroleum by-products.

IT Corporation (IT) collected soil and groundwater samples dunng the Phase 1 Sanitary Sewer
System RFI (IT 1997). Additional soil and groundwater samples were collected by IT during
Phase 3 of the RFI (IT personnel communication) The results of the previous sampling (Phase 1
and Phase 3) indicated that manganese was the only analyte to exceed regulatory standards in
subsurface samples.
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2.0 Regulatory Requirements

Analytical data collected at Building 1655 OWS was evaluated and compared to the Texas
Natural Resource Conservation Commission (TNRCC) Risk Reduction Standards (RRSs). The
TNRCC RRSs 30, Texas Administrative Code (TAC) 335 Subchapter S specifies a consistent
risk management policy to define the cleanup actions necessary to protect human health and the
environment. The RRSs define the following three tiers of cleanup standards:

• RRS1 requires cleanup to laboratory nondetectable levels or site-specific levels. A site
may be closed with no cleanup if there are no exceedances, Cleanup ofRRSI levels is
commonly referred to as "clean closure." Deed certification on the property and post-
closure care is not required under this standard.

• RRS2 requires a cleanup to default health-based levels such that any substantial threat to
human health or the environment is reduced to acceptable levels. These cleanup standards
are termed media-specific concentrations (MSC). Examples of MSCs for selected
chemicals are tabulated in the regulations (30 TAC Section 336.568Appendix 11), and
equations are prescribed for use in calculation of MSCs for chemicals not listed.
Contaminant delineation may be used as an alternative to cleanup for site closure. Deed
certification on the property is required. Post-closure care may be required to monitor
groundwater concentrations that exceed RRS2.

• RRS3 requires a site-specific baseline risk assessment to define alternative cleanup levels
based on health effects. Clean up under RRS3 standards may also require performing a
corrective measures study to evaluate appropriate cleanup alternatives. Deed certification
is required and post-closure care may be required for cleanup under this standard.

RRS 1 concentrations have been established for soil and groundwater inorganic concentrations for
NAS Fort Worth JRB dunng the Final Basewide Background Study, Volume I (Jacobs, 1998).
Table I illustrates the surface, subsurface, and groundwater background (RRS I) inorganic
concentrations. Table 2 illustrates the RRS2 (MSC) for metals, semivolatile organics, volatile

organics, organochlorine pesticides and PCBs.

2.1 Investigation Objectives

The overall objective of this RFI is to obtain regulatory closure of the Building 1655 OWS site
under the TNRCC RRS program. The Building 1655 OWS receives waste produced from the
industrial processes conducted within Building 1655. The industrial processes generated waste

materials, primarily oils, recoverable fuels, spent solvents, and cleaners. Analytical parameters
were chosen for this RFI based on contamination expected from these processes. Previous phases
of this RFI have identified subsurface soil contamination around the Building 1655 OWS and
have characterized the nature and extent of the contamination.

Since the nature and general location of the subsurface soil contamination has been characterized,
this Phase 4 RFI focused on defining the vertical and horizontal extent of manganese that exceeds
background orRRSI concentrations in site soils. This was accomplished by advancing borings

using direct push technology (DPT) and collecting soil samples from selected boring intervals.
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Confirmation that manganese groundwater concentrations are below MSC levels, by sampling an
existing on-site monitoring well, was also an objective of this Phase 4 RFI.
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3.0 Previous Site Characterization Activities

The purpose of previous RFI sampling efforts was to determine whether releases that may have
occurred from the OWS at Building 1655 produced contaminant concentrations in soil and
groundwater above site wide background concentrations and/or MSCs. IT collected soil samples
during the Phase 1 and Phase 3 Sanitary Sewer System RH (IT 1997, 2000). IT's Sanitary Sewer
System RFI investigated 21 oiL/water separators and gritloil interceptors. The Building 1655
OWS was one of the sites investigated, if investigated the sites during three phases. Building
1655 OWS was only investigated during Phase I and Phase 3.

3.1 Phase I Sanitary Sewer System RFI Investigation

During Phase I activities, IT collected soil samples at the Building 1655 OWS from boring
SB 165502 located adjacent to the west corner of the OWS unit (Figure 2). A copy of the IT soil
boring log is located in Appendix A. Surface soil sample number MS 1453 was collected from 0
to 2 ft-bgs. Subsurface soil sample number MS1454 was collected from 10-12 feet bgs, directly
above the water table.

During the Phase 1 RFI, if also installed and collected a groundwater sample from monitoring
well WITCTAOO4 (Figure 2). The monitoring well was constructed adjacent to SB 165502. The
monitoring well was completed to a total depth of 19 ft-bgs with a screen interval from 11.3 to
18.8 ft-bgs. A copy of the IT Well Completion Information is located in Appendix B.

Surface and subsurface soil samples from boring SB 165502 were analyzed for VOCs (EPA

Method SW8260), SVOCs (EPA Method SW8270), inorganics (EPA Method SW6O10/ 7471),
and pesticides/PCBs (EPA Method SWSOSO). The groundwater sample from monitoring well
WITCTAOO4 was analyzed for VOCs, SVOCs, and inorganics. Table 3 illustrates a summary of
the previous sampling results collected by JT at the Building 1655 OWS.

Analytical results from the Phase I RFI are presented on Figure 2. No contaminant of concern
was identified in the surface soils samples during the Phase 1 characterization sampling.
However, one contaminant of concern was identified in the subsurface soils. Manganese was
detected at a concentration of 2210 mg/kg at a depth of 10 ft-bgs. This concentration is above the
background concentration of 351.7 mg/kg and the MSC of 1400 mg/kg. Table 4 presents a
summary of Phase I soil analytical results.

After groundwater monitoring well WITCTAOO4 was installed and developed, a groundwater
sample was collected. The results of the groundwater analysis indicate that all analytes were
below MSC levels. A copy of the Building 1655 Phase I groundwater analytical results is located
in Table 5.
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3.2 Phase 3 Sanitary Sewer System RFI Investigation

Addihonal sampling was performed by IT during Phase 3 of the RFI in November and December
2000 to confirm manganese concentrations in the subsurface soils and resample monitoring well
WFFCTAOO4. Soil bonng SB 165503 was advanced adjacent to SB 165502 (Figure 2). Soil
samples were collected to determine manganese concentrations in surface and subsurface soils.
The samples were collected from surface to 2 feet and 10 to 12 ft-bgs. Monitoring well
WITCTAOO4 was sampled and analyzed for manganese.

During the Phase 3 RFI, boring SB 165503 was advanced adjacent to SB 165502 to collect
manganese concentrations in the surface and subsurface soils. The results of the analysis
indicated that manganese concentration in the surface soil (131 mg/kg) was detected at
concentrations below RRS 1 surface values. However, the subsurface concentration of manganese
was detected at 1770 mg/kg, which is above the soil MSC of 1440 mg/kg. The 10- to 12-ft-bgs

sample was then analyzed using the Synthetic Precipitation Leaching Procedure (SPLP). Results
indicated a manganese value of 7 32 mg/L, which is lower than the existing groundwater MSC of
14 mg/L. Since the SPLP value is lower that the existing groundwater MSC, a new soil MSC of
1770 mg/kg can be established for manganese. Although a new MSC was established dunng
Phase 3, it was not the final MSC that was established during Phase 4. In addition to conducting
the SPLP analysis, a field duplicate sample was analyzed for manganese. The results of the field
duplicate indicated a manganese concentration of 1230 mg/kg. This concentration is below the
MSC value of 1440 mg/kg. It was recommended that this Phase 4 sampling event confirm the
manganese concentration near SB165503 at 10 to 12 ft-bgs. Table 6 illustrates the results of the
Phase 3 soil and groundwater analytical results.
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4.0 Phase 4 RFI Activities

EEG completed four soil borings in August 2001 to delineate the lateral extent of manganese.
Location and results of the Phase 4 RFI activities are shown on Figure 2. SB 165504 was
advanced as a confirmation soil boring. Soil borings SB165505, SB165506, and SB165507 were
advanced to further delineate manganese. Photographs of the site are located in Appendix F of
this report. Bonng logs for each boring are included in Appendix A.

The first soil boring (SB 165504) was advanced (using DPT) adjacent to SB 165503 to confirm the
manganese concentration identified during the Phase 3 RFI. A soil sample was collected at 10 to
12 fl-bgs. The sample results are listed on Table land on page 13 of the laboratory test results
found in Appendix C.

A second soil bonng (SBI 65505) was advanced (using DPT) northeast of Building 1655 OWS to
delineate the vertical and lateral extent of the manganese contamination. Samples were not
collected from the surface (0 to 2 ft-bgs) due to 8 inches of concrete pavement. Samples were
collected from 4.5 to 5.5 fi-bgs (SB 165505-02) and from 13.5 to 14 ft-bgs (SB 165505-03), which
was the top of the water table. The sample results are listed on Table 7 and on pages 14 and 15 of
the laboratory test results found in Appendix C.

A third soil bonng (SB 165506) was advanced (using DPT) southwest of Building 1655 OWS to
delineate the vertical and lateral extent of the manganese contamination. Samples were not
collected from the surface (0 to 2 ft-bgs) due to 8 inches of concrete pavement. Samples were
collected from 1 to 8.5 ft-bgs (SB 165506-02) and from 14 to 15 ft-bgs (SB 165506-03), which
was the top of water table. The sample results are listed on Table land on pages 16 and 17 of the
laboratory test results found in Appendix C.

A fourth soil boring (SB 165507) was advanced (using DPT) northwest of Building 1655 OWS to
delineate the vertical and lateral extent of the manganese contamination. Samples were not
collected from the surface (0 to 2 ft-bgs) due to 8 inches of concrete pavement. Samples were
collected from 7 to 8 ft-bgs (SB165507-02) and from 13-13.5 ft-bgs (SB165507-03), which was
the top of water table. The sample results are listed on Table 7 and on pages 18 and 19 of the
laboratory test results found in Appendix C. Duplicate 01 (SB! 65507-02) sample results are
found on page 20 of the laboratory test results found in Appendix C.

All soil samples were shipped to Severn Trent Laboratories (STL) —Chicago and analyzed for
manganese using EPA Method SW6OIO.

Monitoring well WITCTAOO4 was developed and sampled for manganese. The samples were
shipped to STL-Chicago Laboratory and analyzed using EPA Method SW6010. The sample
results are located on Table 7 and on page 13 of the laboratory test results. The groundwater field
sampling data sheet is found in Appendix E.

Investigation derived wastes were disposed of according to methods described in Section 5.11 of

the Field Sampling Plan (FSP) (EEG, 2001).
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4.1 Analytical Results

All soil samples were shipped to Severn Trent Laboratories (STL) — Chicago and analyzed for
manganese using EPA Method 5W60 lOB. Table 7 illustrates the results of the Phase 4 ElI soil
and groundwater analytical results.

The results of the analysis conducted on SB 165504-03 indicated that the subsurface concentration
of manganese was detected at 2660 mg/kg, which is above the subsurface soil RRS-2 of 1770

mg/kg The 10 to 12 fi-bgs sample was then analyzed using the Synthetic Precipitation Leaching
Procedure (SPLP). Results indicated a manganese value of 3.75 mg/L, which is lower than the
existing groundwater MSC of 14 mgIL. Since the SPLP value is lower than the existing
groundwater MSC, a new soil MSC of 2660 mg/kg can be established for manganese.

The laboratory results for soil boring (SB 165505) at the 4.5 to 5.5 ft-bgs interval for manganese
was 115 mg/lcg. The result for the sample collected at the 13.5 to 14 ft-bgs interval for manganese
was 90.5 mg/kg. Both samples are below the subsurface soil RRS 2 limit of 2660 mg/kg.

The laboratory results for soil boring (SB 165506) at the 7 to 8.5 fl-bgs interval for manganese
was 84.4 mg/kg. The result for the sample collected at the 14 to 15 ft-bgs interval for manganese
was 516 mg/kg. Both samples are below the subsurface soil RRS 2 limit of 2660 mg/kg.

The laboratory results for soil bonng (SB 165507) at the 7 to 8 ft-bgs interval for manganese was
72.6 mg/kg. The result for the sample collected at the 13 to 13.5 ft-bgs interval for manganese
was 195 mg/kg. The laboratory result for manganese from the field duplicate (7 to 8 ft-bgs
interval) was 98 4 mg/kg. All three samples are below the subsurface soil RRS 2 limit of 2660

mg/kg.

The laboratory test result for monitoring well WITCTAOO4 for manganese was 0.253 mg/L,
which is below the MSC of 14 mg/L.

4.2 Field Sampling

All activities were conducted in accordance with the FSP. Completed field forms are included in
Appendices A and E.

4.2 Quality Assurance

Project data such as groundwater level measurements, boring logs, chain of custody forms, and

equipment calibration logs were reviewed by the project manager for accuracy and completeness.
Laboratory data validation is included in Appendix D.

4.3 Deviations

EEG did not collect surface samples at SB165505, SB165506, or SB165507 due to difficulties in
coring through the 8 inches of pavement that covered the oil/water separator area. Since the only
depth of concern (depth of contamination) was at the 10-foot interval, a field decision was made
by the project manager not to collect the surface sample.

Phase 4 AFt for Oil/Water Separator at Building t655 4.2 Contract No F41624-O0-D-8032
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4.4 Recommendations

EEG completed four soil bonngs in August 2001 to both confirm and delineate the Building
1655 oil and water separator site. SB 165504 confirmed the manganese concentration
(2210 mg/kg) identified dunng the Phase I RFI in the 10 to 12 ft-bgs interval. The laboratory
results indicated that the subsurface concentration of manganese was detected at 2660 mg/kg (at
the same interval), which is above the subsurface soil RRS-2 of 1770 mg/kg. The 10- to 12 ft-bgs

sample was analyzed using the Synthetic Precipitation Leaching Procedure (SPLP). Results
indicated a manganese value of 3.75 mg/L, which is lower than the existing groundwater MSC of
14 mg/L. Since the SPLP value is lower that the existing groundwater MSC, a new soil MSC of
2660 mg/kg can be established for manganese. The laboratory results indicated that the
manganese concentrations for 5B165505, 5B165506, and SB165507 were all lower than the
subsurface soil RRS-2 limit; therefore, the results can be used to delineate the vertical and lateral
extent of the manganese contamination at the site

Pursuant with Chapter 335, Subchapter 5, and Sections 335.55 through 33 5.560 of the TNRCC
RRS, the conditions for applying RRS 2 (Closure/Remediation to Health-based Standards and
Critena) have been achieved, and closure of the oil/water separator at Building 1655 is
recommended. The analyte to be included in the soil RRS 2 deed certification survey is
manganese. Other analytes above RRS-1 values were not considered to be COPCs. These
analytes include those that were not confirmed by subsequent sampling (banum, arsenic,
chromium, and cobalt), and those that are likely to be laboratory artifacts (methylene chloride and
di-n-butylphthalate), those for which no MSC has been developed or are not listed in 40 CFR 264
Appendix IX (iron). Appendix IX analytes were evaluated because the RCRA Part B Permit
issued to the Air Force for Carswell AFB requires sites listed in the permit (SWMIJs and AOCs)
to be investigated for the full suite of analytes listed in Appendix IX unless a shorter list of
analyte can be justified in order to obtain site closure.

There are no analytes to be included in the groundwater RRS 2 deed certification. All analytes
were below the groundwater MSC. Any analytes detected above RRS 1 values were either:

• not considered to be COPCs, or
• not confirmed by the Phase 4 RFI sampling (manganese), or
• not confirmed in subsequent sampling (cis-l,2-Dichloroethene and trichloroethene), or
• likely to be laboratory artifacts (methylene chlonde), or
• those for which no MSC has been developed, or
• not listed in 40 CFR 264 Appendix IX (sodium and iron).

Should this RH be accepted, a letter stating that closure of the oil/water separator at Building
1655 was carned out in accordance with Section 335.555 and signed by the AFCEE
representative, will be transmitted to TNRCC, along with the filing with Tarrant County of the
metes and bounds description of the oil/water separator at Building 1655. A stamped and
approved deed certification will be forwarded to TNRCC upon receipt by AFCEE. The proposed
metes and bounds area is depicted on Figure 2.
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Table I

Soil and Groundwater Background Inorganic Concentrations
NAS Fort Worth JRB, Texas

RRS-1 Levels

722 20

Surface Soils
tilL

f Subsurface So
(flt

its Groundwater
OTt.

Malyte
ILUMJNUM

1m9/kg)
22035

(mg/kg)
20260

frng/L)
1.332

&wnMc'Ny [ 056 0712 ND at 0t02
RSENIC f 5.85 658 ND at 0.0049

SAR!UM J 233 1281 0587
BERYLLIUM J 1.02 113 00003

IICALCIUM
[AUMIUM

[167788
J 0.556

272000
059

266 3
NDatO.0005

tCHROMIUM L 2586 1631
019

0 0
COBnLT J 11.05 NDat0O9
COPPER 17.37 1372 0.0028
RON

LEAD
17717 17469 0224
3097 1266 NDatO00ld

MAGNESIUM 3003 2420 37 8
MANGANESE 849 351.7 0175
MERCURY 014 ND at 0.035 [ThD at 0 i
MOLYBDENUM 1 45 1 93 ND 3t 0.0144
NICKEL 146 1976 00204
POTASSIUM 2695 1717 1503
SELEH!L'M 0.901 03130 00077
SILVER 0213 I 0128 00002
SODIUM 37300 53200 167
THALLIUM

j'ANADIUM
ZINC

2.431 1.5 NDat03Z'3
1

74
338 —T 31.3

U
J

OOIZ
0.118 -

Source
Jacobs Engineenng Group. Inc .1998. NAS Fort
Worth JRB. Tcxas (Formedy Corswel(AFB, Texas), ,,a/Basew,de
Qackgroond ctud Vokjmo I

mgJkg = Milligrams per kilogrant
mg:t. = Milligrams per liter
NO = Not detected
LJTL = Upper tolerance limit.
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Table 2

ThROC Risk Reduction Standard 2
Media-Specific Concentrations

820

722 21

Parameter
soir MSC
(rng/Xg)

buDsUrlace
01jb MSC Groundwater'
(mg/Kg)_J M5C (mg/t)

Met2 Is

;LUMINUM 10000 10C0 100
JUIMONY 06 06 0000
ARSENIC 5 5 005
BARIUM 200 2CC 2

£

BERYLLIUM 04 04 0004
CADMIUM 05 05 O.XiS

CALCIUM
Esserrtal
Nutrient

Essental
Nutient Esserrjai NLtient

CHROMIUM 10 10 01
COBALT 610 610 6 I
cOPPER 130 130 13

IRON
Essential
Nutrient

Essental
Nut)ent Essental Nuthent

LEAD iS 15 0015

MAGNESIUM
Essential
Nunlent

Esserrtal
Nutrient Es5ental Nunient

MANGANESE J 1400 1400 14

MERCURY 02 02 00(12
MOLYBDENUM 51 51 051
NICKSL 200 200 2

POTASSIUM
Essental
Nutrient

£ssental
Nutent Essental Nutlent

5ELNIUM 0.c
sILVER J Si Si 051

J Essential
SODIUM j Nutrient
TI-tALLIUM 02

Essental
Nutrient Essential Nutrient

02 0002
JANADIUM J 12 72 072
ZINC 3100 L__3100 31
Sem(vo4atlIe 0ranIcs
L2,4-TRlCHLOROBENZEN 7 7 0 07
1.2-oICHLOROENZENE 60 60 J 06
1.3.oJCHWRO8ENNEd f 60 60 05
1IcNLOaosEENa 75 75 J 0075
24 .5-TRICHL0RDPHNOL 1000 1C f 10

2.46-TRICHLOROPHENOL2D1cRtDROPHtNr
2,4-QIME1'NYLPHENOL

26 iS 0 025
31 31 o 31
200 2CC 2

24-OINITROPHENOL 20 20 0 2
2 4-I5INIThOTOLUENE 0042 0042 0 00)42

2.6-DINrTROTOLUENE 0 042 0 042 — 000042
820 82



Table 2

TNRCC RLSk Reduction Standard 2

Media-Specific Concentrations

722 22

(contnue)

Paramer

bunace
Soil' MSC
(mcIkQ)

UDSLJflce
Soils MSC
(rng/kQ)

Croundwatet
1450 (mo/U

2-CHLOROPHENOL Si 5i
--

Z-ME11-iYLPHENOL 510 510 51
>CRESOL 510 - 5)0 5
HLOR0ANIUNE 1 41 041
4-METHYLPHENOL 51 51 051
p-CRESOL
CEFJAPWTHENE 610 610 61
KTHRACENE r aioo 310K) 31
BENZO(AjANTHRACENE f 0039 0039 0 9
BENZO(A)PYRENE f 002 002 0CC*
BENZO(B)FLUORANTHENE U0 0039 0 0039
3ENZOQQFWORANTHENE 0 9 — C 3 0 0039
BENZOICACID 41000 41000 410
ait 2-cHLoRoETuyL;g.7ngj 0 06 0026 000026
BS(2.CHLOROlSOPROPYL)E1HER 410 410 41
9IS(2-ETHYu1XyLjPHTRALArE 06 06 OC6
CHRYSENE

I
39 3 0.039

Ol-N-BUTfL PHTI-IALATE t 1J 1OQO 10
DkN-OCTYL PHTH.ALATE 203 200 2

DIBENZO(AH)ANTHRACENL 002 002 0 0(02
DIETHYL PHTHALATE 620) 820) 62
FLUORANTHENE I 410 410 41
FLUOR.ENE 410 410 41
HEXACHLOROEP1ZENE 0_i 01 0001
HEXACHLOROBUTAD1ENE 2 2 002
HEXACHLOROEfl-IANE 10 10 01
INbNO(1,2,3-C0)PYftENE 0039 0039 OOcXX39

N-NITROSO-CI-N.PROPYLAflINE 00041 00041 0 001041
N-NtTROSODIPHENVLAMIN I________ 56 0058
NAPHTRALENE L 200 20) 2
FTTRCBENZNE
pENTAcHtg3FHENot

5 1 51 0.061
01 01 0001

PHENANTHR2NE 310 310 3 1
PHENOL [ 6100 61Q 61
PYRENE j 310 310 31
Voladit Qcganics
1,1.1.2-TETRACHL0R0ETHAN ji1 11 011
1.1.1-TRICHLOROEmANEi7i-TTtRtaflR 20 20 02

1 4 1 4 0 014

1,12-TRICHLOROETH.ANE 05 05 00(5
10i,1-D!CHLOROETHANE 1000 1000

1,1 DICHLOROEt)-4ENE 00041 00041 041
?,2,3-TRICHLOROPROPANE 00041 00041 410E-05

001124-TRlCHLOaGBENZNE 7 7

1.2.DIBROMO-3-C(-ILOROPROPANE 002 002 00(02
1.2-DlCHLOR0BNNE 60 06



Table 2

TNRCC Risk Reduction Standard 2

722 23

Media-Specific Concentrations

Pararnetar

b u nce
So11 MSC

(mg/kg)

SiiMurytr
Sot MSC

(mg/kg)
Groundwatt(
MSC (rng/L)

1,2-04CTHANE
—

1.2-DlCHLOROPROPAN
05 05 0005
05 05 occs

1 3.5-TR!METHYLBENZENE
1,3-DiCHLOROBEUZZNE

310 310 3.1
60 60 05

1.4-QICHLOROSENZENE 7.5 7.5 0075
ACETONE 1 1000 10
6Et'tZENE 05 05 occ
BROMOOICHLOROMETHANE 10 10 01
BROMOFORM 10 10 01
3RDMOMETHAN 14 14 014
CARSON TETRACHL0R0E 05 05 0005
OHLOFOBENZENE 10 10 01
CHLOROETHAN 4100 41W 4
CHLOROFQrtM j________ oSi oi
CiS-1,2-DICHLOROEThENE j 7
DIBROMOCKLOROMETHANE 10

7
10

007
01

DtCHLOROO4FLUOROMETHAN 20CC 2CC1D 71)

ETHYL BEN2EN 70 70 0 7
HACHLOROBLJTAO,ENE 2 2 002
ISOF5ROPYLBENZENE 1000 1000 10
MP-XYL.EN ,0Xi 1LXX) 10

MEVHYLENECHLORJDE 05 05 0005
NAPHTHALENE 200 200 2
N-8UTYUNZN2 102 102 102
N-PRQPYLBENZENE 102— 102 1 02
O-XYLcNE 1000 1C 10
STYR&NE
TETR&CHWROE7HENE

10 10 01
05 -0-Br U 005

TOLUEN
TRANS-i .2-OICHLOROETHNE

100 100 1

10 10 01
TRICHLOR0ETHEN 05 OS — ocos
TRICHLOOFLUOROMETHANE 3100 I 3100 31

VNYLCHLORID 02 02 0022
Orpanochiorins Pesticides and PCBs
4.4-000 0 12 012 0 0012

4.4-DDE 008.4 0064 840604
4.4-ODT 0084 01)64 8 40E-04
4&DRIN 00017 00017 1 75605
ALP?-IA-8HC OC(J14 00014 450E-05
ALP)-tArCHLORDANE 02 02 0002
AROCWR40IG 005 005 5CC€-04

AROCLOR-1221' 005 005 500604
.ROCLOR.1232 005 005 500604
,ROCLOR-1242 005 005 5 00E.04

ROCLOR-1245 005 005 500604
R0CWR-12sC 005 0.05 5.00604

ROCLOR-125O___________ 005 005 5.00504
SETA-BHC 0 16 0 16 1 $D€-W



Table 2

TNRCC Risk Reduction Standard 2
Media-Specific Concentrations

- (cçnu

Refererct ThRCC pg Redut Srdards ThRcC I 9c3 Fr3 $undars.
Cr.tflS Sttap. S. Rr$Ps&c&w, St,Mede mat
I! 3e42-3$22
t.bated M$C• sa a bd,er USC ci ,cd rçec5o&ataLaSc !o mdustwj sites and

• I.,4.at,& tAn (VAJ-kd ..'4 OIO-J..4)
&t,wln ,a MSC is U.e gcout.vale prdc, (øc uidtI st (GYP-hid)
Groundwztar MSC a fr4at1aI gttwdwt (GW.trd)
'I ,2.DcMyvteuene used u arogat.
• Pca uted na nrogat.

aeCn .a,ogsla
• Ejt,n used as swiogale.

MSC - Meda-Specac conccntrebun
mg/kg - Mifligranis pec kogram
mg/i. - Mithgrarns per htec
PCB - PotydlTocn3ted biphenyl

722 24

SUII bu DsufU

Parameter
DELTA-BHC (teamical)

soir MSC
(mg/kg)

5011b MW

(m9/kg)
Gmundw,ter

PASO (mg/t)
0016 0.016 1 GOE-04

O(EWRN 000153 0 00183 1 53E-05
ENDOSULFAN I 61 61 0 61

ENDOSULFAN II' 61 61 061
ENDOSULFN'l SULFATE 61 61 061
ENDRIN 02 02 0002
ENORINAWEHYOE' 02 02 0002
GAMMA-6HG (LINDANE) 002 002 2.COE-04

GAMM.A-CHLORDANE (aIptia) 02 02 0.002
HEPTACHLOR 004 004 400EJD4
HEPTACHLOR EPOXDE 002 002 ZC0-04
METHOXYCHLOR 4 4 004
TOXAFRENE 03 03 0003



T
ab

le
 3

 

S
um

m
ar

y 
of

 P
re

vi
ou

s 
S

am
pl

in
g 

R
es

ul
ts

 
C

ol
le

ct
ed

 a
t 

B
ui

ld
in

g 
16

55
 O

W
S

 

72
2 

25
 

S
am

pl
e 

Lo
ca

tio
n 

S
am

pl
e 

D
at

e 
S

am
pl

e 
M

ed
ia

 
N

um
be

r 
A

ffe
ct

ed
 

C
on

st
itu

en
t 

D
ep

th
 

R
es

ul
t 

U
ni

ts
 

E
P

A
 A

na
ly

tic
al

 
R

S
1 

U
ni

ts
 

R
R

S
2 

U
ni

ts
 

lT
C

dr
po

ra
tio

n-
P

ha
se

lR
F

l(1
99

8y
-:

* 
.: 

B
ac

kg
ro

un
d 

M
S

C
 

S
B

16
55

02
 

12
-M

ar
-9

7 
M

S
14

53
 

su
rf

ac
e 

so
il 

M
an

ga
ne

se
 

0-
2'

 
15

8 
S

B
16

55
02

 
12

-M
ar

-9
7 

M
S

14
54

 
su

bs
ur

fa
ce

 s
oi

l 
M

an
ga

ne
se

 
—

 10
-1

2'
 

m
g/

kg
 

22
10

 
49

 
m

g/
kg

 
14

00
 

1m
g/

kg
 

W
IT

C
T

A
00

4 
30

-A
pr

-9
7 

M
S

15
72

 
gr

ou
nd

w
at

er
 

M
an

ga
ne

se
 

m
g/

kg
 

0.
97

7 
S

W
60

10
 

S
W

6O
1O

 
31

.7
 

m
g/

kg
 

14
00

 
m

g/
kg

 

IL
C

or
po

ra
tio

n 
rP

ha
se

 2
 R

E
I 
(2

0O
O

)':
 

-r
 

0 
11

75
 

m
g/

L 
14

 
m

g/
L 

N
o 

sa
m

pl
es

 c
ol

le
ct

ed
 d

ur
in

g 
P

ha
se

 2
 

. 
-.

 

I 

—
 

lT
C

o4
5o

(à
tio

n 
-P

ha
se

3R
F

l(2
0O

O
y:

; 
-:

 
: 

: 
$ 

S
B

16
55

03
 

30
-N

ov
-0

0 
B

G
00

98
 

su
rf

ac
e 

so
il 

M
an

ga
ne

se
 

0-
2'

 
13

1 

. 
$ 

S
B

16
55

03
 

30
-N

ov
-0

0 
B

G
00

99
 

su
bs

ur
fa

ce
 s

oi
l 

M
an

ga
ne

se
 

—
 10

-1
2'

 
17

70
 

m
g/

kg
 

49
 

m
g/

kg
 

14
00

 
m

g/
kg

 

S
B

16
55

03
 

30
-N

ov
-0

0 
B

G
00

99
 

su
bs

ur
fa

ce
 s

oi
l 

S
P

LP
-M

an
ga

ne
se

 
10

-1
2'

 
7.

32
 

m
g/

kg
 

S
W

6O
 

33
1.

7 
m

g/
kg

 
14

00
 

m
g/

kg
 

53
16

55
03

 - 
F

D
 

30
-N

ov
-0

0 
B

G
O

IO
O

 
su

bs
ur

fa
ce

 s
oi

l 
M

an
ga

ne
se

 
10

-1
2'

 
12

30
 

m
g/

L 
I 

14
 

m
g/

L 

W
IT

C
T

A
O

O
4 

1-
D

ec
-0

0 
B

G
30

16
 

gr
ou

nd
w

at
er

 
M

an
ga

ne
se

 
0 

23
1 

m
g/

kg
 

m
g/

L 
S

W
6O

1O
B

 
31

.7
 

m
g/

kg
 

14
00

 
m

g/
kg

 
—

 
0J

17
5 

m
g/

L 
14

 
m

g/
L 

N
ot

es
 

S
ou

rc
e:

 T
N

R
C

C
 R

is
k 

R
ed

uc
tio

n 
S

ta
nd

ar
ds

 (
19

93
) 

M
S

C
 -

 M
ed

ia
-S

pe
ci

fic
 C

on
ce

nt
ra

tio
ns

 
m

g/
kg

 - 
m

ill
ig

ra
m

s 
pe

r 
ki

lo
gr

am
 

m
g/

L 
- 

m
ill

ig
ra

m
s 

pe
r 

lit
er

 
S

P
LP

 - 
S

yn
th

et
ic

 P
re

ci
pi

ta
tio

n 
Le

ac
hi

ng
 P

ro
ce

du
re

 
F

D
 -

 F
ie

ld
 D

up
lic

at
e 



T
ab

le
 
4 

B
ui

ld
In

g 
18

55
 

N
ea

r 
S

ur
fa

ce
 S

oi
l O

rg
vi

lc
s a

nd
 n

or
ga

nI
cs

 
Su

bs
ur

fa
ce

 O
rn

nl
cs

 an
d 

In
or

ga
nl

es
 

(P
ag

e 
¶ 

of
 2

) 

-J
 

N
) 

N
) 

N
) a,
 

S
am

pl
e 

N
o.

 
S

am
pl

e 
Lo

ca
tio

n 
S

a.
pl

e 
D

at
e 

O
eg

ln
nl

nc
j 

E
nd

 
D

.p
th

 
D

ep
th

 
A

na
iy

te
 

D
at

.c
tlo

n 
LI

m
U

 
R

es
ul

t 
D

ua
jif

le
r 

V
al

id
at

io
n 

Q
ua

lie
t 

U
ni

ts
 

M
at

yt
lc

al
 

M
st

he
tl 

M
S

14
53

 
80

16
55

02
 

fl
-M

et
-9

7 
I 

2 
A

W
M

D
4I

JM
 

5L
55

 
14

30
0 

—
 

M
51

45
3 

M
S1

45
3 

Sf
16

55
02

 
S8

16
55

02
 

27
-M

ar
-8

7 
1 

2 
27

-M
a,

-0
7 

f_
 

2 
27

-M
ar

-9
7 

1 
2 

A
R

SE
N

IC
 

B
A

R
IU

M
 

70
.2

6 
2.

34
 

53
 

B
 

M
G

JK
G

 

M
G

.t(
G

 
S

W
B

O
IO

 
—

 
M

31
45

3 
S0

16
55

02
 

B
E

R
Y

LL
IU

M
 

0.
35

 
• 

M
G

/K
G

 
8W

60
10

 

jT
 

M
ä1

45
] 

80
10

65
02

 
$8

10
55

02
 

27
-M

ar
-0

7 
1 

2 
27

-M
ar

-0
7 

j 
2 

C
A

D
M

IU
M

 
C

A
LC

U
JM

 

06
1 

4.
68

 
IL

lS
 

B
 

M
G

M
G

 
M

G
/K

G
 

S
W

B
O

IO
 

S
W

6O
IO

 

T
 38

16
55

02
 

27
-M

ar
-9

7 
2 

C
H

R
O

IJ
$J

M
 

82
 

14
49

 
M

G
IK

G
 

&
W

S
O

IC
 

M
S

14
5L

 
8H

l0
55

02
 

27
-M

ar
-9

7 
1 

2 
C

O
B

A
LT

 
82

 
1S

M
 

M
G

/K
G

 
S

w
uo

io
 

M
fl4

53
 

36
16

55
02

 
21

-M
at

-O
f 

1 
2 

C
O

P
P

E
R

 
B

 
M

G
/K

G
 

S
W

S
O

IO
 

M
31

45
3 

80
16

55
02

 
27

-M
ar

-0
7 

1 
2 

IR
oN

 
70

3 
62

 
66

 
20

10
cr

 
H

 
M

G
/K

G
 

S
W

6O
IO

 

$1
31

45
3 

80
16

55
02

 
27

-M
-0

7 
1 

2 
LE

A
D

 
s&

5C
 

M
G

/K
G

 
S

W
6O

1O
 

89
18

55
02

 
27

-M
ar

-0
7 

- 
I 

2 
M

A
G

N
E

S
iU

M
 

35
.1

3 
81

 
0 

M
G

/K
G

 
S

W
6O

IO
 

M
31

45
3 

S
B

I5
55

02
 

27
-M

ar
-9

7 
2 

M
A

N
G

A
N

E
S

E
 

22
4 

12
60

 
15

8 
hf

G
fl(

G
 

S
w

so
io

_ 
14

81
45

3 
59

16
55

02
 

27
-M

ar
-9

7 
t 

2 
M

O
LY

B
D

E
N

U
M

 
92

7 
M

a%
G

 
S

W
S

O
IO

 

M
81

45
3 

86
18

55
02

 
27

-M
ar

-0
7 

2 
N

IC
K

E
L 

11
30

 
02

 
8 

M
G

/K
G

 
S

W
O

O
IO

 

M
31

45
3 

58
15

55
02

 
27

M
aL

21
 
—

 —
 

I 
2 

P
O

T
A

S
S

IU
M

 
58

54
8 

18
30

 
M

G
nK

G
 

5w
60

10
 

14
31

45
3 

88
16

55
02

 
27

-M
ar

-9
1 

1 
2 

S
O

D
6J

M
 

35
i3

 
31

.7
 

M
G

/K
G

 
8W

60
10

 

M
51

45
3 

30
16

55
02

 
27

-M
ar

-9
7 

1 
2 

V
A

N
A

D
IU

M
 

93
7 

M
G

/K
G

 
SW

SQ
IO

 

14
81

45
3 

38
10

55
02

 
21

-M
ar

-0
7 

1 
2 

Z
IN

C
 

2.
3(

 
M

G
/K

G
 

5W
60

10
 

M
S

14
53

 
M

S
14

53
 

88
16

55
02

 
S

D
IB

5S
O

2 
27

-M
ar

-0
7 

27
-M

ar
-9

7 
j 

2 

1 
2 

M
&

R
C

LY
 

- 

M
E

T
H

'&
E

N
E

 C
H

LO
R

ID
E

 
0.

12
 

ao
o�

a 
00

04
 

00
02

4 
0 

M
G

K
G

 
M

G
/K

G
 

S
W

O
O

IO
 

SW
74

71
 

M
81

45
3 

$8
16

55
02

 
27

-M
ar

-9
7 

3 
2 

IO
lU

E
N

E
 

00
05

9 
0 
13

 
—

 
M

G
/K

G
 

S
W

O
2t

JO
_ 

M
51

45
 

80
16

55
02

 
27

-M
ar

-9
7 

2 
D

i-N
-B

IJ
T

Y
L 

P
H

T
I-

IA
IA

T
E

 
08

2 
03

8 
M

G
/K

G
 

S
W

02
60

 

M
$1

45
3 

38
16

55
02

 
27

-M
ar

-9
7 

2 
E

lI-
lA

N
E

, 
1.

1.
2.

2-
T

E
T

R
A

C
I4

LO
R

Q
. 

0 
0.

33
 

J,
B

 
M

G
/K

G
 

M
G

IK
C

 
M

S
14

53
 

88
16

55
02

 
27

-M
ar

-0
7 

i 
2 

O
X

Y
G

E
N

A
T

E
D

 
H

Y
D

R
O

C
A

R
B

O
N

 
0 

03
3 

14
31

45
3 

38
16

55
02

 
27

-M
v-

U
I 

1 
2 

O
X

Y
G

U
4A

T
E

D
 H
Y

D
R

O
C

A
R

B
O

N
 

0 
.1

,0
 

M
G

/K
G

 
5W

82
70

 

M
sl

45
A

 
30

16
55

02
 

27
-M

ar
-0

7 
12

 
A

LU
M

IN
U

M
 

58
3T

 
J 

M
G

/K
G

 
S

W
82

70
 

T
h1

31
4S

4 
81

31
65

60
2 

iIT
T

 80
18

55
02

 
27

-M
ar

-0
7 

10
 

I?
 

27
-M

ar
-0

7 
10

 
12

 
T

hb
X

c 
B

A
R

LJ
M

 
70

01
 

21
B

0 
38

 
(3

 
M

G
iK

G
 

M
C

W
C

 
S

W
O

O
1O

 
S

W
S

O
IO

 

T
hs

iis
i 

88
16

55
02

 
27

-M
ar

-9
7 

10
 

12
 

B
E

R
Y

LL
IU

M
 

13
0 

1.
10

4<
0 

iW
so

io
 

14
S

14
54

 
$9

16
55

02
 

27
-M

u-
U

I 
10

 
12

 
C

A
D

M
ItM

 
4i

f?
 

02
6 

0 
M

G
/K

G
 

S
W

O
O

IO
 

14
81

45
4 

58
10

55
02

 
27

-M
w

-9
7 

R
iT

W
 8

81
85

50
2 

27
-M

ar
-9

7 
10

 
12

 
C

A
LC

IU
M

 
0.

49
 

M
G

/K
G

 
S

W
O

O
IO

 

10
 

12
 

C
H

R
O

M
IU

M
 

36
9 

M
G

/K
G

 
S

W
6O

IO
 

M
31

45
4 

M
51

45
4 

30
16

55
02

 
88

16
55

02
 

27
-M

ar
-5

7 
27

-M
ar

-9
7 

10
 

ic
 

12
 

12
 

C
O

B
A

LT
 

C
oP

P
E

R
 

11
1 

7 

T
 

£7
 

- 

5-
9 

B
 

M
G

/K
G

 
M

G
/K

G
 

S
W

O
O

S
O

 
S

W
O

D
IO

 



T
ab

le
 4

 

B
ui

ld
in

g 
IG

S
S

 

N
ea

r S
tif

f a
ce

 B
ol

t O
rg

an
cs

 a
nd

 In
or

ga
ni

cs
 

S
ub

su
rf

ac
e 

O
sg

an
ic

s 
an

d 
In

or
ga

ni
cs

 
(P

eO
e2

o(
2)

 

-i N
) 

N
) -4
 



T
ab

le
S

 

B
uf

ld
in

g 
16

55
 

G
ro

un
dw

at
er

 O
rg

an
ic

s 
an

d 
In

or
ga

ni
cs

 

S
am

pl
e 

N
o.

 
S

am
pl

e 
S

am
pl

e 
Le

ta
tia

n 
D

at
e 

A
na

ly
te

 
D

et
ec

tio
n 

U
nt

il 
R

es
ul

t 
Q

ua
lif

ie
r 

V
al

id
at

io
n 

Q
ua

lif
ie

r 
U

iü
ts

 
A

na
ly

tic
al

 
M

et
ho

d 

M
51

57
2 

W
LT

C
T

A
O

O
4 

30
-A

pr
-9

7 
A

LU
M

IN
U

M
 

50
0 

73
.2

 
B

 
B

 
U

G
F

L 
S

W
B

O
IO

 

M
S

15
72

 
W

IT
C

T
A

O
O

4 
30

-A
pr

-9
7 

M
A

N
G

A
N

E
S

E
 

20
 

97
7 

U
G

IL
 

S
W

B
O

IO
 

M
S

15
72

 
W

IT
C

T
A

O
O

4 
30

-A
pr

41
 P

O
T

A
S

S
IU

M
 

50
00

 
74

00
 

U
sA

. 
sw

eo
io

 
M

81
57

2 
W

IT
C

T
A

C
O

4 
30

-A
pr

-9
7 

B
A

R
IU

M
 

20
 

15
3 

G
iL

 —
 

S
w

8O
10

 
M

S
15

72
 

W
IT

C
T

A
O

O
4 

30
-A

pr
-9

7 
C

A
LC

IU
M

 
10

0 
15

40
00

 
U

G
L 

S
W

S
C

I0
 

M
S

15
72

 
W

LT
C

T
A

O
O

4 
30

-A
pr

-9
7 

Z
IN

C
 

20
 

18
.5

 
B

 
B

 
(J

a/
L 

S
W

B
C

IO
 

M
81

57
2 

W
IT

C
T

A
O

O
4 

30
-A

pr
-9

7 
80

0M
M

 
30

0 
17

70
00

 
U

G
/L

 
S

W
G

Q
IO

 

M
81

57
2 

W
IT

C
T

A
O

O
4 

30
-A

pr
-9

7 
IR

O
N

 
70

 
14

10
 

U
G

A
. 

S
W

B
O

IO
 

M
81

57
2 

W
IT

C
T

A
O

04
 

30
-A

pr
-9

7 
M

A
G

N
E

S
IU

M
 

30
0 

23
20

0 
U

G
IL

 
5W

60
10

 
M

S
I&

72
 

W
IT

C
T

A
O

O
4 

30
-A

pr
-9

7 
C

lS
-1

2-
D

C
H

LO
R

0E
T

hE
t4

E
 

1.
2 

1.
4 

U
G

/L
 

S
V

U
B

2E
O

 

M
S

15
72

 
W

IT
C

T
A

O
O

4 
30

-A
pr

-9
7 

1R
IC

H
LO

R
O

E
T

H
E

N
E

 
1 

4.
6 

tJ
G

/L
 

S
W

B
2S

O
 

M
51

57
2 

W
IT

C
T

A
O

04
 

30
-A

pr
-9

7 
M

E
T

H
Y

IE
N

E
 C

H
LO

R
ID

E
 

0.
3 

03
8 

B
 

uo
,t 

S
W

82
60

 
M

S
15

12
 

W
IT

C
T

A
O

O
4 

30
-A

pr
-9

7 
U

N
S

A
T

U
R

A
T

E
D

 H
Y

D
R

O
C

A
R

B
O

N
 

0 
2 

5 
J 

U
S

A
. 

S
W

82
60

 
M

S
1 

57
2 

W
IT

C
T

A
O

O
4 

30
-A

pr
-9

7 
21

2.
33

-T
E

T
R

A
M

E
T

H
Y

LD
U

T
A

N
E

 
0 

3.
1 

J 
(J

a/
L 

S
W

82
80

 
M

31
57

2 
W

IT
C

T
A

O
O

4 
30

-A
pr

-9
7 

U
N

S
A

T
U

R
A

T
E

D
 H

Y
D

R
O

C
A

R
B

O
N

 
0 

32
 

J 
U

G
/L

 
S

W
82

60
 

M
S

15
72

 
W

(T
C

T
A

O
04

 
30

-A
pr

41
 

U
N

S
A

T
U

R
A

T
E

D
 H

Y
D

R
O

C
A

R
B

O
N

 
0 

3.
8 

J 
(J

aI
L 

S
W

82
60

 
M

31
57

2 
W

IT
C

T
A

O
O

4 
- 

30
-A

pr
-9

1 
O

X
Y

G
E

N
A

T
E

D
 H

Y
D

R
O

C
A

R
B

O
N

 
0 

8.
8 

J 
U

G
/L

 
S

W
82

70
 

-i 



T
ab

le
 6

 
N

av
al

 A
ir 

S
ia

lio
n (

N
A

S
) F

 
Jo

in
t R

es
er

ve
 
B

as
e 

D
il/

 W
at

er
 S

ep
ar

at
or

s 
P

ha
s 

S
oi

l D
at

a 
S

um
m

ar
y 

P
ro

je
ct

 N
o.

 7
66

57
9 

D
el

iv
er

y 
O

rd
er

 00
39

 

S
lit

 
Lo

ca
tio

n 

O
ilW

al
er

S
ep

ar
at

or
 

58
11

94
05

 
O

ilW
at

er
S

ep
ar

at
or

 
58

11
94

05
 

oa
w

at
er

$e
pe

ra
to

r 
58

11
94

05
 

O
liW

at
er

 S
ep

ar
at

or
 

$8
11

94
05

 
O

liW
al

er
S

ep
ar

al
or

 
5B

11
94

06
 

O
lW

at
er

S
ep

ar
at

or
 

58
11

94
08

 
O

dW
at

er
S

ep
ar

at
or

 
58

11
94

00
 

O
flW

at
er

 S
ep

ar
at

or
 

$8
11

94
06

 
O

lW
at

er
S

ep
ar

at
or

 
$8

11
94

07
 

O
il W

at
er

 S
ep

ar
at

or
 

58
t1

94
D

7 
O

ilW
al

er
S

ep
ar

at
or

 
58

t4
14

05
 

O
aW

at
er

S
ep

ar
at

or
 

S
91

41
40

5 
O

H
 W

at
er

 S
ep

ar
at

or
 

58
14

14
05

 
O

IIW
aI

er
 S

ep
ar

at
or

 
S

81
41

40
5 

0l
IIe

rS
tp

at
aW

 
$8

14
14

05
 

O
uW

at
er

se
pa

ra
to

r 
$8

14
14

05
 

O
llW

at
er

S
ep

ar
at

or
 

$0
14

14
06

 

S
am

pl
e 

N
o.

 

86
00

77
 

86
00

77
 

86
00

78
 

50
00

78
 

00
00

79
 

B
G

00
79

 
86

00
00

 
86

00
80

 
80

00
81

 
56

00
82

 
86

00
63

 
8G

00
83

 
80

00
83

 
8G

0t
50

 
06

01
50

 
80

01
50

 
8G

00
84

 

5;
t 

S
am

pl
e 

P
E

G
 

1-
D

ec
.0

0 
7 

P
E

G
 

1-
D

ec
-0

0 
7 

E
D

 
I.D

ec
-O

0 
7 

E
D

 
1-

D
ec

-0
0 

7 

P
E

G
 

30
-N

ov
-0

0 
I 

P
E

G
 

30
-N

ov
-0

0 
i 

R
E

G
 

30
-N

ov
-0

0 
7 

R
E

Q
 

30
-N

ov
-0

0 
7 

R
E

G
 

30
-N

ov
-0

0 
3 

R
E

G
 

30
-N

ov
-0

0 
5 

R
E

G
 

1-
D

ec
-0

0 
10

 

R
E

G
 

1-
D

ec
-0

0 
10

 

P
E

G
 

1-
D

ec
-0

0 
10

 

P
E

G
 

1-
D

ec
-0

0 
5 

R
E

Q
 

1-
D

ec
-0

0 
5 

P
E

G
 

1-
D

ec
-0

0 
5 

R
E

Q
 

1-
D

ec
-0

0 
10

 

9 9 9 9 5 S
 9 9 5 7 12
 

12
 

12
 

7 7 7 12
 

12
 

P
ar

am
et

er
 

C
A

S
 

N
o 

R
es

ul
t 

B
en

ze
ne

 
71

-4
3-

2 
00

01
06

 
00

02
4 

C
ad

m
k,

rn
 

74
40

-4
3-

9 
00

76
5 

01
2 

B
en

ie
ne

 
71

-4
3-

2 
00

02
4 

00
02

4 

C
ad

m
Iu

m
 

74
40

-4
3-

9 
00

57
9 

01
2 

B
en

le
ne

 
71

43
-2

 
00

02
2 

00
02

2 

C
ad

m
Iu

m
 

74
40

-4
3-

9 
01

69
 

01
1 

B
en

ie
ne

 
71

-4
3-

2 
00

02
3 

00
02

3 
C

ad
m

iu
m

 
74

40
-4

3-
9 

0.
12

3 
01

1 
C

ad
m

Iu
m

 
74

40
-4

3-
9 

00
91

3 
01

1 

C
ad

m
iu

m
 

74
40

-4
3-

9 
00

98
6 

0 
tI 

A
rs

en
Ic

 
74

40
-3

6-
2 

33
1 

11
 

C
ad

m
iu

m
 

14
40

-4
3-

9 
00

86
 

D
II 

C
op

pe
r 

74
40

-5
0-

8 
66

8 
23

 
A

rs
en

Ic
 

74
40

-3
8-

2 
31

4 
1.

1 

C
ad

m
Iu

m
 

74
40

-4
3-

9 
0.

13
9 

01
1 

C
op

pe
r 

74
40

-5
0-

8 
65

4 
23

 
A

rs
en

Ic
 

74
40

-3
8-

2 
4.

93
 

1.
1 

C
ad

m
Iu

m
 

74
40

-4
3-

9 
00

62
2 

O
tt 

D
et

ec
tIo

n 
U

m
It 

00
00

44
 

00
32

 
00

00
44

 
00

32
 

00
00

44
 

00
32

 
00

00
41

 
00

32
 

00
32

 
00

32
 

03
5 

00
32

 
01

5 
03

5 
00

32
 

0.
15

 
0,

35
 

00
32

 

lu
g/

kg
 

F
 

m
g/

kg
 

F
 

m
g/

kg
 

U
 

m
g/

kg
 

F
 

m
g/

kg
 

U
 

m
g/

kg
 

ru
g/

kg
 

R
 

m
g/

kg
 

m
g/

kg
 

F
 

m
g/

kg
 

F
 

m
g/

kg
 

m
g/

kg
 

F
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
gn

cg
 

In
g/

kg
 

m
g/

kg
 

F
 

J U
i 

nv
 

flY
 

U
 

U
 

nv
 

nv
 

fly
 

fly
 

nv
 

ny
 

fly
 

nv
 

nv
 

nv
 

B
E

N
Z

E
N

E
 

S
O

 

C
A

D
M

IU
M

 
S

O
 

8E
N

Z
E

N
E

 
S

O
 

C
A

D
M

IU
M

 
S

O
 

S
E

N
Z

E
N

E
 

S
O

 

C
A

D
M

IU
M

 
S

O
 

B
E

N
Z

E
N

E
 

$O
C

 
C

A
D

M
IU

M
 

S
O

t 
C

A
D

M
IU

M
 

S
O

 
C

A
D

M
IU

M
 

S
O

 
A

R
S

E
N

IC
 

S
O

 
C

A
D

M
IU

M
 

S
O

 
C

O
P

P
E

R
 

S
O

 
A

R
S

E
N

IC
 

S
O

 

C
A

D
M

IU
M

 
S

O
 

C
O

P
P

E
R

 
S

O
 

A
R

S
E

N
IC

 
$0

 
C

A
D

M
IU

M
 

S
O

 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

V
 V
 N
 

V
 

N
 

Y
 

V
 

V
 

V
 V
 

V
 

V
 

V
 V
 

V
 

V
 

V
 

V
 

V
 

O
lW

at
er

S
ep

&
at

or
 

$8
14

14
06

 
O

ilW
at

er
 S

ep
ar

at
or

 
59

14
14

06
 

86
00

84
 

56
00

84
 

P
E

G
 

1-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

tO
 

12
 

3 
C

op
pe

r 
74

40
-5

0-
5 

65
5 

C
ad

m
ai

m
 

74
40

-4
3-

9 
00

73
2 

22
 

01
2 

01
5 

00
32

 
m

g/
kg

 
m

g/
kg

 
F

 
fly

 
fly

 
C

O
P

P
E

R
 

C
A

D
M

IU
M

 
55

 
N

 
N

 
V

 V
 

O
il 

W
at

er
 S

ep
ar

at
or

 
30

14
14

08
 

86
01

51
 

R
E

G
 

1-
D

ec
-0

0 
3 

Le
ad

 
74

39
-9

2-
1 

94
6 

Ii 
03

3 
m

g/
kg

 
ny

 
LE

A
D

 
N

 
O

dW
at

er
S

ep
ar

at
or

 
$8

14
14

06
 

O
dW

at
er

S
ep

ar
at

or
 

$8
14

14
06

 
O

ilW
al

er
S

ep
ar

at
or

 
$8

14
14

08
 

O
dW

al
er

S
ep

ar
at

or
 

38
14

14
06

 
O

H
 W

at
er

 S
ep

ar
at

or
 

58
14

14
01

 
O

lW
at

er
S

ep
ar

at
or

 
$8

14
14

07
 

O
ilW

at
er

S
ep

ar
al

or
 

S
81

41
40

7 

O
il W

at
er

 S
ep

ar
at

or
 

36
14

14
07

 
O

Il 
W

at
er

 S
ep

ar
at

or
 

S
81

41
40

7 
O

flW
at

er
S

ep
ar

at
O

r 
58

16
02

04
 

O
ftW

at
ar

S
ep

az
at

or
 

£8
16

02
04

 
O

H
W

at
er

S
ep

ar
at

or
 

38
16

02
04

 
O

llW
at

er
S

ep
ar

at
O

r 
S

81
60

20
4 

O
U

W
at

er
$e

pa
ra

to
r 

$6
16

02
05

 
O

uW
at

er
S

ep
ar

aW
 

68
16

02
05

 

O
H

W
at

ar
S

ep
.a

to
r 

$8
16

02
05

 
O

uW
at

er
se

pa
la

to
r 

$0
16

02
05

 
O

il 
W

al
er

 S
ep

ar
at

or
 

$8
16

02
05

 
O

uW
at

er
se

pa
ra

tO
r 

$8
16

02
05

 
O

lW
at

er
se

pa
ta

to
f 

50
16

02
06

 
O

lW
al

er
S

ep
ar

al
or

 
S

81
60

20
6 

O
ilW

al
ns

ep
ar

at
or

 
$8

16
02

06
 

O
llW

al
ar

se
pa

ra
to

r 
58

16
02

06
 

O
ilW

at
er

se
p&

at
or

 
$8

16
02

07
 

O
liW

at
er

 S
ep

ar
at

or
 

$8
16

02
01

 

O
il W

al
er

 S
ep

ar
at

or
 

S
01

64
30

6 

O
ilW

at
er

S
ep

at
.a

to
r 

S
B

Id
55

03
 

- 
C

l W
al

er
 S

ep
ar

at
or

 
$8

16
55

03
 

O
Il 

W
al

er
 s

ep
ar

at
or

 
58

16
55

03
 

O
H

 W
at

er
 S

ep
ar

at
or

 
50

16
55

03
 

O
ilW

at
er

se
pa

fa
tO

r 
$8

33
58

09
 

O
il W

at
er

 s
ep

ar
at

or
 

60
33

58
09

 
O

IlW
al

er
S

eP
ar

at
O

( 
$8

33
58

09
 

O
dW

at
er

se
pa

ra
to

r 
58

33
58

09
 

O
il 

W
at

er
 s

ep
ar

at
or

 
58

33
56

09
 

O
nW

at
er

S
ep

ar
at

or
 

$8
33

58
09

 

Q
lw

at
er

 S
ep

ar
at

or
 

S
83

35
80

9 

01
 W

at
er

 S
ep

ar
at

or
 

58
33

58
09

 

80
01

51
 

86
01

52
 

06
01

52
 

06
01

52
 

06
00

85
 

86
00

85
 

86
00

85
 

86
01

53
 

06
01

54
 

86
00

90
 

86
00

91
 

86
01

55
 

86
01

55
 

06
00

92
 

86
00

93
 

86
01

56
 

80
01

58
 

8G
01

57
 

06
01

57
 

06
00

94
 

06
00

95
 

86
01

58
 

00
01

58
 

86
00

96
 

06
01

59
 

86
00

97
 

86
00

98
 

86
00

99
 

86
00

99
 

06
01

00
 

06
01

01
 

86
01

01
 

80
01

01
 

80
01

60
 

86
01

50
 

06
01

60
 

80
01

61
 

80
01

61
 

P
E

G
 

1-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

P
E

G
 

1-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

P
E

G
 

1-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

R
E

Q
 

1-
D

ec
-0

0 
R

E
Q

 
1-

D
ec

-0
0 

R
E

G
 

1-
D

ec
-0

0 
R

E
Q

 
4-

D
ec

-0
0 

R
E

Q
 

4-
D

ec
-0

0 
R

E
Q

 
4-

D
ec

-0
0 

R
E

Q
 

4-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

P
E

G
 

1-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

P
E

G
 

1-
D

ec
-0

0 
F

D
 

1-
D

ec
-0

0 
F

D
 

1-
D

ec
-0

0 
P

E
G

 
1-

D
ec

-0
0 

P
E

G
 

1-
D

ec
-0

0 
R

E
Q

 
1-

D
ec

-0
0 

R
E

Q
 

1-
D

ec
-0

0 

P
E

G
 

4-
D

ec
-0

0 
R

E
Q

 
4-

D
ec

-0
0 

P
E

G
 

30
-N

ov
-0

0 
P

E
G

 
30

-N
ov

-0
0 

R
E

Q
 

30
-N

ov
-0

0 
R

E
Q

 
30

-N
ov

-0
0 

F
D

 
30

-N
ov

-0
0 

R
E

Q
 

29
-N

ov
-0

0 
R

E
Q

 
29

-N
ov

-0
0 

R
E

G
 

29
-N

ov
-0

0 
P

E
G

 
29

-N
ov

-0
0 

R
E

Q
 

29
-N

ov
-0

0 
P

E
G

 
29

-N
ov

-0
0 

E
D

 
29

-N
ov

-0
0 

E
D

 
29

-N
ov

-0
0 

5 5 5 0 0 0 5 10
 

0 14
 

6 6 0 14
 

6 6 6 6 0 14
 

6 6 0 6 0 0 10
 

10
 

10
 

0 0 0 5 5 5 5 5 

7 7 7 2 2 2 7 12
 

2 ii 8 8 2 17
 

8 8 8 8 2 17
 

8 8 2 8 2 2 12
 

12
 

12
 

2 2 2 7 7 7 7 7 

A
rs

en
ic

 
74

40
-3

8-
2 

44
4 

C
ad

m
nj

m
n 

74
40

-4
3-

9 
00

72
2 

C
op

pe
r 

74
40

-5
0-

8 
73

5 
A

rs
en

Ic
 

74
40

-3
8-

2 
48

5 
C

ad
m

Iu
m

 
74

40
-4

3-
9 

00
69

0 
Le

ad
 

74
39

-9
2-

I 
98

1 
C

ad
m

ta
t 

74
40

-4
3-

9 
0,

15
5 

C
ad

m
.jm

 
74

40
-4

3-
9 

00
97

6 
C

hr
om

Iu
m

 
74

40
-4

7-
3 

19
6 

A
rs

en
ic

 
74

40
-3

8-
2 

68
5 

A
rs

en
Ic

 
74

40
-3

0-
2 

&
19

 
C

hr
om

Iu
m

 
74

40
-4

73
 

18
 

C
hr

om
Iu

m
 

74
40

-4
7-

3 
18

 

A
rs

en
Ic

 
74

40
-3

8-
2 

50
6 

4r
se

nI
c 

74
40

-3
8-

2 
47

2 
C

hr
om

Iu
m

 
74

40
-4

7-
3 

14
5 

A
rs

en
Ic

 
74

40
-3

8-
2 

48
8 

C
hr

on
ilu

rn
 

74
40

-4
7-

3 
15

1 
C

hr
om

iu
m

 
74

40
-4

7-
3 

20
7 

A
rs

en
ic

 
74

40
-3

8-
2 

59
2 

A
rs

en
ic

 
74

40
-3

8-
2 

57
 

C
hr

O
lu

tim
 

74
40

-4
7-

3 
20

 
C

hr
om

Iu
m

 
74

40
-4

7-
3 

18
 

C
hr

om
iu

m
 

74
40

-4
7-

3 
14

6 
C

hl
om

ob
en

re
ne

 
10

8-
90

-7
 

00
02

2 

M
an

ga
ne

se
 3

43
9-

96
-5

 
13

1 

M
an

ga
ne

se
 

74
39

-9
6-

5 
17

70
 

M
an

ga
ne

se
 

74
39

-9
6-

5 
73

20
 

M
an

ga
ne

se
 

74
39

-9
6-

5 
12

30
 

A
rs

en
ic

 
74

40
-3

6-
2 

54
4 

C
ad

m
iu

m
 

74
40

-4
3-

9 
0.

11
 

Le
ad

 
74

39
-9

2-
I 

93
9 

A
rs

en
ic

 
74

40
.3

8-
2 

52
3 

C
ad

m
Iu

m
 

74
40

-4
3-

9 
0 
II 

Le
ad

 
74

39
-9

2-
I 

10
3 

A
rs

en
ic

 
74

40
-3

8-
2 

53
 

C
ad

m
iu

m
 

74
40

-4
3-

9 
01

1 

1.
2 

• 
01

2 
23

 
13

 
0.

13
 

13
 

01
2 

01
1 

24
 II 12
 

24
 

24
 

12
 

12
 

23
 

1 
2 23
 

24
 

12
 

12
 

24
 

24
 

23
 

00
02

2 
24

 
21

 
3 21

 
1.

1 

01
1 

11
 

11
 

0 
II 11

 ii 01
1 

03
5 

00
32

 
01

5 
03

5 
00

32
 

03
3 

00
32

 
00

32
 

00
6 

03
5 

03
5 

00
6 

00
6 

03
5 

03
5 

00
6 

03
5 

00
6 

00
6 

0.
35

 
0.

35
 

00
6 

00
6 

00
6 

00
00

24
 

02
5 

02
5 

1 

02
5 

03
5 

00
32

 
03

3 
03

5 
0 

03
2 

03
3 

03
5 

00
32

 

m
n_

/k
g 

m
g/

kg
 

ru
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

m
g/

kg
 

ug
/L

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 
m

g/
kg

 

F
 

F
 F
 

F
 F
 

F
 F
 

F
 

F
 

U
 

F
 F
 

F
 

U
 

U
 

U
 

U
 

iw
 

fly
 

nu
 

nv
 

fly
 

ny
 

nv
 

nv
 

J J fly
 

nv
 

U
 

J fly
 

fly
 

J U
 J nv
 

fly
 

U
 

nv
 

nv
 

fly
 

fly
 

fly
 

U
 

fly
 

fly
 

A
R

S
E

N
IC

 
C

A
D

M
IU

M
 

C
O

P
P

E
R

 
A

R
S

E
N

IC
 

C
A

D
M

IU
M

 
LE

A
!)

 
C

A
D

M
IU

M
 

C
A

D
M

IU
M

 
C

H
R

O
M

IU
M

 
A

R
S

E
N

IC
 

A
R

S
E

N
IC

 
C

H
R

O
M

IU
M

 
C

H
R

O
M

IU
M

 
A

R
S

E
N

IC
 

A
R

S
E

N
IC

 
C

H
R

O
M

IU
M

 
A

R
S

E
N

IC
 

C
H

R
O

M
IU

M
 

C
H

R
O

M
IU

M
 

A
R

S
E

N
IC

 
A

R
S

E
N

IC
 

C
H

R
O

M
IU

M
 

C
H

R
O

M
IU

M
 

C
H

R
O

M
IU

M
 

C
H

LO
R

O
B

E
N

Z
E

N
E

 

M
A

N
G

A
N

E
S

E
 

M
A

N
G

A
N

E
S

E
 

S
P

LP
-M

A
N

G
A

Z
IE

S
E

 
M

A
N

G
A

N
E

S
E

 
A

R
S

E
N

IC
 

C
A

D
M

IU
M

 
LE

A
D

 
A

R
S

E
N

IC
 

C
A

D
M

IU
M

 
LE

A
D

 
A

R
S

E
N

IC
 

C
A

D
M

IU
M

 

O
W

S
 P

ha
se

 3
 

S
O

 
S

O
 

$5
 

3$
 

S
S

 
S

O
 

S
O

 

55
 

S
O

 

S
O

 
S

O
 

S
O

 
S

O
 

S
O

 
S

O
 

$0
 

S
O

 

S
O

 
S

O
 

S
O

 
S

O
 

$S
 

$0
 

$S
 

55
 

S
O

 
S

O
 

S
O

 

S
 

S
 

S
S

 
S

O
 

S
O

 
S

O
 

S
O

 
S

O
 

P
al

a 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

su
m

m
ar

y 

V
 

V
 

V
 

V
 

V
 

V
 

V
 V
 

V
 

V
 

V
 V
 

V
 

V
 

V
 

V
 

V
 

V
 

V
 V
 

V
 V
 

V
 

N
 

V
 

V
 

V
 V
 

V
 

N
 

V
 

N
) 

N
 

V
 V
 

N
 

2i
l/0

11
00

0A
M

 
4 



T
A

B
LE

 7
 

E
lli

s 
E

nv
iro

nm
en

ta
l G

ro
up

, 
LC

 
P

ha
se

 4
 R

C
R

A
 F

ac
ili

ty
 In

ve
st

ig
at

io
n 

fo
r 

B
ui

ld
in

g 
16

55
 O

W
S

 

rI
vm

P
ls

l't
jJ

 
oe

pt
r 

jy
tic

al
,4

 
L

oc
at

io
n 

""
 D

at
e 

M
ed

ia
 /

A
na

M
e'

 
F

t-
bg

s'
 

_M
et

ho
d 

U
ni

ts
 R

es
ul

t 
- L

im
it 

D
et

ec
tio

n 
lim

it 
'R

R
S

-2
 rn

q/
kg

 
N

ew
 R

R
S

-2
,.'

W
4 

3m
qf

Lm
Lt

 
I 

58
16

55
04

-0
3 

8/
23

/0
1 

55
 

m
an

ga
ne

se
 

10
 t

o 
12

 
60

10
6 

m
g/

kg
 

26
60

 
7.

9 
03

 
17

70
 

26
60

 
56

16
55

04
-0

3 
8/

23
/0

1 
55

 
m

an
ga

ne
se

 
10

 t
o 

12
 

S
P

LP
 

m
g/

L 
37

5 
0.

02
 

0.
00

09
 

14
 

; - 
',c

vp
 

.' 
1 
' .

 
,. 
r'r

 
4L

 
S

c'
 

-5
r'5

 -r
 

56
16

55
05

-0
2 

8/
23

/0
1 

55
 

m
an

ga
ne

se
 

4.
5 

to
S

S
 

60
10

B
 

m
g/

kg
 

11
5 

1.
9 

0.
06

9 
17

70
 

26
60

 
56

16
55

05
-0

3 
8/

23
/0

1 
55

 
m

an
ga

ne
se

 
13

5 
to

 1
4 

60
10

6 
m

g/
kg

 
90

5 
1.

6 
0.

06
1 

17
70

 
26

60
 

t4
fl 
i 

?'
W

fl4
'fl

 fØ
ç5

 
• 

56
16

55
06

-0
2 

8/
23

/0
1 

S
S

 
m

an
ga

ne
se

 
7 

to
 8

5 
60

10
6 

m
g/

kg
 

84
.4

 
1 

00
7 

17
70

 
26

60
 

56
16

55
06

-0
3 

8/
23

/0
1 

55
 

m
an

ga
ne

se
 

l4
to

 1
5 

60
10

8 
m

g/
kg

 
51

6 
1.

8 
0.

06
7 

17
70

 
26

60
 

£4
 tt

n 
w

i 
M

fl 
nt

 c
c:

te
 S

S
 1tS

 
S

B
16

55
07

-0
2 

D
up

lic
at

e 
01

 
8/

23
/0

1 
8/

23
/0

1 
55

 
55

 
m

an
ga

ne
se

 
m

an
ga

ne
se

 
7 

to
 8

 
7 

to
 8

 
60

10
8 

60
10

B
 

m
g/

kg
 

m
g/

kg
 

72
6 

98
.4

 
2.

1 
22

 
00

79
 

0.
08

3 
17

70
 

17
70

 
26

60
 

26
60

 
S

B
16

55
07

-0
3 

8/
23

/0
1 

S
S

 
m

an
ga

ne
se

 
13

 to
 1

35
 

60
10

B
 

m
g/

kg
 

19
5 

1.
9 

0.
07

3 
17

70
 

26
60

 
M

*?
t$

nI
E

? 
an

t; 
rr

 1
V

S
t e

rn
1d

 
Lt

 flC
!t 

Y
1'

$L
fl 

t3
F

Y
flt

C
 

zw
nt

w
m

 
*m

 
W

IT
C

T
A

O
O

4 
8/

24
/0

1 
G

W
 

m
an

ga
ne

se
 

60
10

8 
m

g/
L 

0.
25

3 
0.

02
 

0.
00

16
 

14
 

55
 =

 S
ub

su
rf

ac
e 

so
il 

F
t-

 b
gs

 =
 fe

et
 b

el
ow

 g
ro

un
d 

su
rf

ac
e 

G
W

 =
 G

ro
un

dw
at

er
 

R
R

S
 =

 R
is

k 
R

ed
uc

tio
n 

S
ta

nd
ar

d 
m

g/
kg

 =
 m

ill
ig

ra
m

s 
pe

r k
ilo

gr
am

 
G

W
-M

S
C

 =
 G

ro
un

dw
at

er
-M

ed
ia

 S
pe

ci
fic

 C
on

ce
nt

ra
tio

n 
m

g/
L 

=
 m

ill
ig

ra
m

s 
pe

r l
ite

r 

-j N
) C
 



T
ab

le
 6

 c
on

tin
ue

d 
N

av
al

 A
k'

 S
ta

tio
n 

(N
A

S
),

 
tth

 J
oh

i R
es

er
ve

 
B

as
e 

O
il!

 W
al

er
 S

ep
az

at
or

s 
P

ha
se

 3
 G

ro
un

dw
at

er
 

D
at

a 
S

um
m

ar
y 

P
ro

je
ct

 N
o 

76
85

79
 

D
el

iv
er

y 
O

rd
er

 00
39

 

O
ft 

W
at

er
 S

ep
ar

at
or

 
W

V
T

'C
T

A
O

O
4 

60
30

16
 

R
E

G
 

I-
D

ec
-G

O
 

O
H

 W
at

er
 S

ep
ar

at
or

 
W

IT
C

T
A

O
22

 
86

30
17

 
P

E
G

 
I-

D
ec

-C
O

 

O
H

 W
at

er
 S

ep
ar

at
or

 
W

T
C

T
A

O
22

 
8G

30
17

 
P

E
G

 
2-

D
ec

-0
0 

O
N

 W
at

ec
 S
ep

ar
at

or
 

W
IT

C
T

A
O

22
 

80
30

??
 

P
E

G
 

a-
D

ec
-C

O
 

O
il W

al
er

 S
ep

ar
at

or
 

W
T

V
C

T
A

03
2 

60
30

18
 

R
E

G
 

I-
D

ec
-C

O
 

O
ft 

W
at

er
 S

ep
ar

at
or

 
W

IT
C

T
A

O
3S

 
80

30
19

 
R

E
G

 
i-D

ec
-C

o 
08

 W
at

er
 S

ep
ar

at
or

 
W

T
C

T
A

D
3S

 
80

30
20

 
P

D
 

1-
D

ec
-D

O
 

o 
o 

M
an

ga
ne

se
 

74
39

-9
6-

5 
23

1 

O
 

0 
M

tk
no

ny
 

74
40

-3
6-

0 
5 

0 
0 

A
ts

on
lc

 
74

40
-3

6-
2 

1 
26

 
o 

0 
C

ad
m

Iu
m

 
74

40
-4

3-
9 

03
 

0 
0 

fla
en

lc
 

74
40

-3
8-

2 
12

 2
 

0 
0 

M
an

ga
ne

se
 

74
39

-9
6-

5 
45

4 

o 
a 

M
an

ga
ne

se
 

74
39

-9
6-

5 
38

7 

I 
ug

/L
 

03
S

 
U

ga
t 

02
8 

ug
at

 
at

? 
ta

g/
I. 

02
8 

ta
g/

I. 
I 

ug
fl.

 
3 

I 
ta

g/
I. 

71
7/

01
95

8 A
M

 
I 

O
W

S
 P

ha
se

 3
 D

at
a 

S
un

im
ar

y x
l. 

-4
 

N
) 

(.
0 

I.—
 

S
ite

 
Lo

ca
tio

n 
S

am
pl

e 
N

o 
S

am
pl

e 
S

am
pl

e 
S

ta
n 

D
ep

th
 

E
nd

 D
ep

th
 

P
ar

am
et

er
 

C
fl 

N
o.

 
R

es
ul

t 
R

ep
or

tIn
g 

M
et

ho
d 

un
tIe

 
La

bo
ra

to
ry

 
V

al
id

at
io

n 
U

se
r T

at
 Pa

ne
l 

S
am

pl
e 

F
ilt

er
ed

 D
et

ec
t 

P
ur

po
se

 
D

at
e 

(P
T

) 
(F

T
) 

LI
m

it 
D

et
ec

tio
n 

LI
m

It 
Q

ua
lIF

ie
r 

Q
ua

lif
ie

r 
T

yp
e 

3 5 5 S
 3 

rw
 

M
A

N
G

A
N

E
S

E
 

6W
 

N
 

U
 

nv
 

A
N

T
IM

O
N

Y
 

O
W

 
N

 

F
 

J 
A

R
S

E
N

IC
 

O
W

 
N

 

F
 

U
 

C
A

D
M

IU
M

 
6W

 
N

 

nv
 

A
R

S
E

N
IC

 
O

W
 

N
 

M
A

N
G

A
N

E
S

E
 

W
 

N
 

M
A

N
G

A
N

E
S

E
 

G
 

N
 

V
 

N
 

V
 V
 

V
 

Y
 

V
 



49

722 32

I



Air Force Center for Environmental Excellence at Brooks AFB, TX
7 2 2 3 3

NavalAir Station Fort Worth Joint Reseive Base, TX Elhs Environmental Group, LC

APPENDIX A

Soil Boring Logs

Phase 4 RFI for Oil/Water Separator at Building 1655 Contract No. F41624-O0-D-8032
Final Report Oelñecy Order No 0009
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APPENDIX B

Well Completion Information

Phase 4 RH for Oil/ Water Separator at Building 1655 Contract No F4l624-OOD-8032
Final Repod Defrvery Order No 0009
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0RAt10N

Depth (It); 905

Well Completion Information
preparedton

WAS FL Worth Afl ix (Si)

Pmiect# 763579 D.O.#
Well Ownec USAF

Lo*tion LD.: wlTcrAoo4

csteij InsSlatfon Date; 4-1547_

N.TS

Casth Mat.riaJ PVC
Casbg Inside piameter oo — (at)

Cernerd Omit

Senbnite Seal

Send Flier Pa
Lengtfz as (ft.)

EncowtecedGroundwater at ItR (IL)
onde: 4,15g7 Eme: 1305

Screen Materiat PVC
Screen tsngtk 7.25 (P4

Screen lnsde Dameter. S (iii.)

Scuen Slot Size: 0.010

Percent Open Net

Well Type: MNW PZ (Othot)

Conpletony. (other)
Geobc2one: A L C P S T
5* So*ne Aqultr !..tlK — (other)

Elevation Top of Casing GQOM

orohoI4 Diameter

SUPPUE.S20140 Send 280
Gjvtg._1fi7 I1,si

Eentnite ths.
Other _RtSi Main

A01w

Water T4it Cap with

iT Plush Moi.gtt We Cover

4 ft. by 4 In. concrete —
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Air Force Center for Environmental Excellence at Brooks AFB, IX 7 2 2 4 7
NavalAir Station Fort Worth Joint Reserve Base, IX Ellis Environmental Group, LC

APPENDIX C

Laboratory Data

Phase 4 RFI for 011/Water Separator at Building 1655 Contract No. F41624-OO-D-8032

Final Report Deth,ery Onler No 0009
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Irpjsckt
-

Job Ssile Receipt CheckList Report
-—_____________

08/2912001
__________ __________I

I Jab Hater : 205160 Location.: 57222 Custoawr Job lb Job Check List Date.: 08124/2001
I Project Ilcrter.: 20001239 Project beacription.: 11*5 Ft. Worth Project Hanager dli

Custamor ELlis Envirorrentat GroupS i.e Contact.: Rick Levin

tions ? (Y/N) Cainents

Chain-of-Custody Present

It "yes". conçteted property? Y

Custody seaL on shipping V

If "yes", custody seat •ntaç

Custody qenic on safl3te containers' H

If '1yes" custody seat

Saiptes iced? V

Teirperature of cooLer acceptabLe' (4 deg C 4/- 2). 1 3.0

sipLes received Intact (good condition)' V

volatile saotLca acceptabLe' (no heesdspace)

Correct containeN uced y

Adequate sNpLe volume provided? V

Sauptes preserved correctLy' V

samples received within hoLding-time' y

Agreement between CCC and sarple LabeLs'

Radioactivity at or below backgrotr,d Levcts' V

A Sasrpte Discrepancy Report (SOR) was needed? N

Coottlents N

If sampLes were shipped was there an air biLl I' . V

SaircIe Custodian Signature/Date V

Page 1
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.pjsckl
-- ____________ -

Job Sacple Receipt checklist Report

-

---- V2
08/29/2001

Jab Mtrber.....: 205184 Location. 57222 Custqner Job ID Job Check Libt Dete.: 08/26/?0Oi
Project Nt.ther: 20001239 Project tiescriptior.: hAS Ft. Worth Project Manager WI
Cu,tomer : Ellis EnvirormentM Group, IC C&'tect.: Rick kevin

Questions 7 Cr/N) Coguiients

Chain-of-Custody Present? V

if "yes", coepleted property'

Custody seal on shipping containero y

• . . If "yes", custody seal Intact'

Custody seals on sample N

If "yes", custody seal Intact'

Samples iced' V

1erperature of cooler acceptable' (4 deg C /- 2). V 3.7

..airpte received intact (good condition) V

Volatile sarrçiles acceptable? (no heodspace)

Correct cnritainers used?

Adequate sample volurie provided? I

Samples preserved correctly? I

Samples received within holding-time' V

Agreement between CX and sample Labels' V

Radioactivity at or below background Levels? I

A Sample Discrepancy Report (SOR) was needed? N

CTsients

If saTpLes were shipped was there an air bill #'. I

Sample Ctstodian Signature/Date

Page 1
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SEVERN TRENT LABORATORIES
ANALYTICAL REPORT

JOB NUMBER: 206656

Prepared For:

Ellis Environmental Group, LC
414 SW 140th Terrace

Newberry, FL 32669-5400

Project: NAS Ft. Worth

Attention: Rick Levin

Date: 11/20/2001

Signature Date

Name: Donna L. Ingersoll STL Chicago
2417 Bond Street

Title: Project Manager University Park, IL 60466

E-Mail: dingersoll@stl-inc.com
PHONE: (708) 534-5200
FAX. . (708) 534-5211

STL Chicago is part of Severn Trent Laboratories, Inc.
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206656-i

SAMPLE INFORMATION
Date; 11/20/2001

Jth Miter 206656 Project Miter 20001239
Custaner...; Ellis hv1inrenta1 Grcxip. IC Custarer Project ID....: W,5 rw 020 460
Attn : Rick Levin Project Dascriptiai....: W'S Ft. .brth

Laboratory
Sasple ID

Custarer
Sanple ID

Saxrple
Matrix

Date
Sairpled

Tune
Saiipied

Date
Received

flot
Received

SB165504-03 Soil 08/23/2001 13 55 11/ 14/2001 08 00
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QUALITY ASSURANCE METHODS

REFE RENCE S AND NOTES

Report te: 11/20/2001

1) All pages of this report are integral parts of the analytical data. Theref ore. this report sco,ild
be reprcxiuced only in its entirety.

2) Soil, sediment aryl sludge sarrple results are reported on a "dry weiit" basis except ,*an analyzed for
larxif ill disposal or incineration parameters All other solid matrix samples are reported on an "as
received" basis unless noted differently.

p 3) Reporting lanuts are adjusted for sample size used, dilutions ama moisture tent if awilcable
4) The test results for the noted analytical metttd(s) meet the requirejents of NaAC. Lab Cart It 100201
5) Arizona &ivircnrental Laboratory License ranter P20603
6) According to 40G'R Part 136.3. cii, thloride Residual and Dissolved Czcygen analyses are to be performed

irniediately after aqueous sanple collection. When these parameters are not indioated as field (e g.
pH Field) they ware not analyzed imiediately, bit as sat as possible on laboratory rece:pt

Glossary of flags, qualifiers ar4 athreviation
Inorganic Qualifiers (Q-tluirn)

I U Analyte was itt detected at or shove the report irq Unit.
c tt detected at or above the reporting limit.
3 Result is less than the Pt, bit greater than or equal to the ,retltd detection limit
B Result is less than the nL/RL, bit greater than or equal to the nn/tct
S Result was determined by the Meth,a of Staniard Additions
F A: Result is less than the RL, bit greater than or eqt.al to the meti detection l:rtt.

I Irtrganic Flags (Flag linn)
IC'!, CCV, I, , ISA.158, CR1, CRA,WL' Instrurent related 00 exceed th tr or lower control limits• L, I, PC: Batch 00 exceeds the upper or la.er attrol limits

• ICA correlation coefficient is less than 0.995.
F 4 MS. tED: The analyte present in the original sample is 4 tines greater than the matrix spJce
I rentration; therefore, attrol limits are itt applicable.

E SD: Serial dilution exceeds the itrol limits
H MB, l, rn2, 5B3 Batch QC is greater than reporting limit or had a negative instnnnt reading ice

than the absolute value of the reporting limit.
N MS. lCD: Spike recovery exceeds the upper or lower control limits.
91 AS(CE.A) Post-digestion splice was outside 65-115% itrol limits.
Organic Qualifiers (Q - linn)
U Analyte was not detected at or anove the reporting limit.
tC Cbtpcir4 not detected.

F 3 Result is an estimated value below t-.a reporting limit or a tentatively
identified ccrpound (TIC).

Q Result was qualitatively cuifinred. bit not quantified
F C Pesticide identification was cathrnied by CC/MS
F Y The chrnratngrauc response rese-oles a typical fuel pattern.

Z The chrnnatographic response does itt reserble a typical fvel pattern
F S Result exceeded calibration range. seccndary dilution requ4.red.
F F AF:Result is an estimated value bela, the reporting limit or a tentatively identified corwni (TIC)

Organic Flags (Flags Cbli.rn)
F B MB Batch QO is greater than rrting lint.
F

* LC. Ut, El-C, flD, CV, PC, lCD, rrogate' Batch 00 exceeds the upper or la,r ttrcl limits
I l, 582, 583, MIS' Batch 00 is oreater than reporting Limit

A caitrat ion exceeds the anstrurent calibration range or below the reporting limit.
B Ctrrpourid was found in the blank az-4 sample.
0 Sunate or matrix spike recoveries ware not tamed because the extract was dilutec for

analysis; also ccnpourx1s analyzed at a dilution will be flagged with a 0
H Alternate peak selection upon analytical renew

I Indicates the presence of an inter-fence, recovery as not calculated.
M Prnially integrated ctrrçcuni
P The laer of the tc values is reccrred an the % difference between the results of t,c CC colurns is

greater than 25t

Page 30
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QUALITY ASSURANCE METHODS

REFERENCES AND NOTES

Reprt Dete: 11/20/2001

Abbreviations
AS Post Digestion Spike (GA)Batch s1atia2 giv to identify a specific extraction, digestion, preparation set• or analysis set
CAP Capillary lum_ Continuing Calibration Blank
cry cntinaing Calibration Verification

ifirmatiai Pnalysis (a,C3)
CA In,, Level Standard thedc - 7A, ).rcury
CU I, Level Standard theck - ICP
CV Calilbration Verification Standard
Dil Fec Diluticn Factor
DL Secondary dilution and analysis (b2,D3)
DLFac Detection Limit Factor
tEll Distilled Standard - Righ Level
tEL Distilled Standard - Low Level
4 Distilled Standard - diun Leveli actract ion Blank 12 actraction Blank 2
EB3 DI Blank
ac MetIul actracted I
flD Metird act racted ra
ICAL Initial calibration
IC Initial Calibration Blank
Icy Initial Calibration Verification
ThL Instrurent Detection Limit
ISP. Interference Clack Sacple A
153 Interference Clack Sanple B
Job at. The first six digits of the sarple tch refers to a specific client. project and sazrple grop

Lab ID tin 8 n,rber aique lratcry identificationI Laboratory itrol Standard alicateta Laboratory itxDl Standard witz reagent grade ter or a iratnx free fron the analyte of interest
Met1 Blank or (PB) Preparation Blank

IC Metkrd tuplicate
tCL Fletlod Detection Lint
}tE Medium Level actractico Blank
QL Meti Reorting Limit Standard
t'SA Method of Standard Mttias

Matrix Spike
Matrix Spike fllicate
Not Detected

PAC( Packed Q,lum
PRF Preparation factor used by the Laonratory s Inforrratial Managarent Systert (Lflc)
PDS Post Digestion Spalce (102)
PA Re-analysis
RE Re-ectracticz, and analysis
PC Re-extraction finration
RL Reporting Limit
RPD Relative Percent Difference of dlicate (unrøjnded) analyses
REF Relative Resptse Factor
PT Retention fire
grw Retention Trre Window SanpielD A 9 digit rT.2ber unique for each sanple, the first six og:ts are

referred as the job nuir
SCB Seeded itrnl Blank
SD Serial Dilution' Unseeded trol Blank
SSV Second Source Verification Stercard
ale or a carbination of these data qyal:f:ers and abbreviations nay açear in the analytical rcrt
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APPENDIX D

Data Validation

Phase 4 RH for 0th Water Sepatator at Building 1655 Contract No F41624-O0-D-8032

Final Report Deiw cay Order No. 0009
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Data Validation for NAS Ft. Worth

The data lots listed below were 100% validated by Ellis Environmental Group:

Lot # Analysis

205184 METALS
205160 METALS

These samples were collected from the NAS-Ft. Worth waste accumulation area dunng Sept. 24
and 25, 2001.

Samples were validated using the cntena given in sections 7.0 and 8.0 of the Final 2000
Basewide Quality Assurance Plan, NAS Fort Worth JRB, Texas, written by HydroLogic, Inc. A
unique QC checklist was developed for each analytical method of interest. These checklists along
with the sample data are included.

Findings of this validation are summarized below.

Lot 205184 was analyzed for metals in water. No MS/MSD were analyzed with this batch. There
was only one water sample in this lot. The MS/MSD was done on the soil lot collected during the
same sample effort. All other QC critena are within the limits and these data are considered

acceptable.

Lot 205160 was also analyzed for metals in soil. The MS/MSD were not within control limits,
indicating possible matrix interference. This should be considered when evaluating the data. All
other QC criteria are within the limits and these data are considered acceptable.

Karen Hatfield
Project Chemist
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METHOfl 6010 B/ ICAP METALS NAS Ft. Worth LAB LOT #205184
STL-CHICAGO

QC PROCEDURES ACCEPTABLE

COC Y V

HT V Y

INTCAL Y V

CCB <1.6,1.8 B, 2.2 B ugIL V

ICB 2.4 ug/L B Y

ICS 100. 100% V

LCS 99%
,

V

DII. N xl

PDS N NA

MS/MSD N V ONLY ONE SAMPLE IN BATCH- MS/MSD
DONE ON SOIL COLLECTED DURING

MDL V V THE SAME SAMPLE EFFORT

MB 'cl.6ug/L V

CCV 100,100,101% V

ICV 100% V

SERIAL DIL N V DONE ON SOIL COLLECTED DURING THE
SAME SAMPLE EFFORT
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METHOD 6010 B/ ICAP METALS NAS Ft Worth LAB LOT #205160

STL-CHTCAGO

QC PROCEDURES ACCEPTABLE

COC V V

HT V V

INTCAL V V

CCB <1.6,1.68, 1.SBug/L V

ICB 2.2 B, 246 ug/L, 3.76 ug/L V

ICS 93-100% V

LCS 95-99% V

DL V V1@Sx

PDS N NA

MS/MSD 178%, 306%, RPD=52.9 V THE RESULTS OF THE MS/MSD WERE
NOT WITHIN CONTROL LIMITS, INDICATING

MDL V V POSSIBLE MATRIX INTERFERENCES

MB <0 1,<1.6ugIL V

CCV 96-101% V

ICV 99-102% V

SERIAL DIL V V

FIELD DUPE 90.6, 89.7 ug/L V

EQUIP BLK <1.6ug/L V
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APPENDIX E

Groundwater Sampling Data

Phase 4 RFI for 04/ Water Separator at Building 1655 Contract No F4l624-O(J-D-8032
Final Report Delweiy Order No 0009



Sampler(s): ,Sohn4Dn t-t'J ,r
Nell Depth:

GROUNDWATER FIELD SAMPLING DATA SHEET

ProjectName: Q\nose 'g �c
Project#' 7o.o-4bo

722 74

Observations,\
Color. (5le) Other (describe)

Odor. None Medium High VeryStrong H2S Fuel-like

Notes t &bo ukJ¼ b ta&x rfl4tt&1 kiJ.e MflftMj MdJ4nfha1.

Signed/Sampler(s).

Location' f3tn\c\/)g OWS

-,
Date:t/7.yfo) -Time:0Y30

DTW (Ii): \'] � joi (ft). fçp Courier. ,,X_FedEx
-

MP Mt. Above/Below Ground Surface:

Condition of Bottom of Well:
Sampling Method. L6

Type of Pump: bIDA4.QJ
Screen Interval (ft) ,\ 'b — \itf,7' Weather (sun/clear, overcast/rain, wind direction, ambient temperature)

Welt Diameter(in): a" u'vj UIW4y khc vr u.pça 90s
Placement of Pump (It): a.

Field Parameters
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APPENDIX F

Photographs

Phase 4 RH for Oil/Water Separator atBuilding 1655 Contract No. F4l624-00-O-8032

Final Repod Delrvesy Order No 0009



Photo 1. Concrete Coring at Building 1655 OWS
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Photo 2.
Direct-Push

Technology,Soil
Boring at

Building 1655 OWS

1'

;;



Photo 3. Groundwater Sampling
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